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(57) ABSTRACT 
A manifold assembly comprising a first manifold and a 
second manifold. The first manifold has a first hollow 
conduit and a first plurality of apertures through the 
first conduit. The second manifold has a second hollow 
conduit and a second plurality of apertures through the 
second conduit. The manifold assembly further includes 
at least one joining member between the first and sec 
ond manifolds for joining the first manifold to the sec 
ond manifold with the first conduit being side-by-side 
and adjacent the second conduit. The joining member 
includes a region of weakness for facilitating separation 
of the first and second manifolds, 

8 Claims, 2 Drawing Sheets 
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MANFOLD ASSEMBLY AND METHOD OF 
MAKING SAME 

BACKGROUND OF THE INVENTION 

This invention relates generally to manifolds for heat 
exchangers and the like and, more particularly, to mani 
folds which mate with a plurality of tubes of a con 
denser or the like to supply the condenser with fluid and 
remove it therefrom. 

Heat exchangers of the type to which the present 
invention pertains are commonly used in vehicle, indus 
trial, and residential environments for heating and cool 
ing purposes. Typically, these installations utilize a plu 
rality of tubes to form a condenser or the like by having 
the fluid pass through a series of these tubes which are 
each generally bent in a U-shape. In order to connect 
these tubes together so that the fluid will flow through 
the series of tubes, manifolds are used which have a 
series of openings corresponding to and mating with the 
ends of the tubes. The manifolds have an inlet end and 
an outlet end which circulate the fluid through the heat 
exchanger and then return it to a remote location for 
subsequent recycling. 
Such manifolds are typically used in pairs with one 

being connected to one end of all of the tubes and the 
other being connected to the other end of all of the 
tubes, and with one of them having the fluid inlet and 
the other having the outlet. The manifolds are either 
made to receive the tubes in holes or inwardly extend 
ing circular flanges formed along their lengths or are 
provided with tubular extensions which either receive 
or are received in the tubes. 
The manifolds which have holes or circular flanges 

for receiving the tubes are typically formed of a seam 
less tube in which the holes are punched out and the 
flanges formed with a die. The manifolds having exten 
sions are made in at least two pieces and, therefore, 
require seams. 
There are disadvantages associated with each method 

of construction of these prior art devices. For example, 
the more seams that are needed to construct the mani 
fold, the more likely it will be to have leaks. Also, man 
ufacturing efficiency is substantially affected by the 
number of operations which have to be performed in 
constructing such manifolds and affixing them to the 
tubes of the heat exchanger. 
A dual conduit manifold, disclosed in applicant's U.S. 

Pat. No. 4,770,240, incorporated herein by reference, 
solves most of the disadvantages of prior devices. How 
ever, such conduits are designed for use only where 
manifolds are to be used in pairs. 

SUMMARY OF THE INVENTION 

Among the objects of the present invention may be 
noted the provision of an improved manifold assembly 
and method of making which overcome the disadvan 
tages and deficiencies associated with the prior art de 
vices; the provision of such a manifold assembly and 
method of making in which one assembly can be used 
where a pair of side-by-side manifolds are needed or 
where a single manifold is needed; and the provision of 
such a manifold assembly which is of simple construc 
tion. r 

Generally, a manifold assembly of the present inven 
tion comprises a first manifold and a second manifold. 
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The first manifold has a first hollow conduit and a plu 
rality of apertures through the first conduit. The second 

2 
manifold has a second hollow conduit and a second 
plurality of apertures through the second conduit. The 
manifold assembly also includes means between the first 
and second manifolds for joining the first manifold to 
the second manifold with the first conduit being side 
by-side and adjacent the second conduit. The joining 
means includes a region of weakness for facilitating 
separation of the first and second manifolds. 
These and other advantages will be in part apparent 

and in part pointed out hereinafter. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a pictorial view of a condenser showing the 
manifold assembly of the present invention mounted to 
the ends of tubes of a condenser; 
FIG. 2 is a cross-sectional view along the line 2-2 of 

FIG. 1 showing the manifold assembly; 
FIG. 3 is a side view of the manifold assembly; 
FIGS. 4-13 show the progression of steps for manu 

facturing the manifold assembly; and 
FIG. 14 shows an end view of the manifold assembly 

with the first manifold separated from the second mani 
fold. 

Corresponding reference numerals indicate corre 
sponding parts throughout the several views of the 
drawings. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

A manifold assembly constructed according to the 
principles of this invention is indicated generally as 20 
in FIGS. 1-14. As shown in FIGS. 1-3, the manifold 
assembly 20 includes a first manifold, designated gener 
ally at 22, and a second manifold, designated generally 
at 24. The first manifold 22 has a first hollow conduit 26 
and a first plurality of apertures 28 through the first 
conduit 26. Preferably, the first apertures 28 are spaced 
evenly along the length of the first conduit 26 to form a 
first row of apertures. The second manifold 24 has a 
second hollow conduit 30 and a second plurality of 
apertures 32 through the second conduit 30. Preferably, 
the second apertures 32 are spaced evenly along the 
length of the second conduit 30 to form a second row of 
apertures. The first row of apertures is generally paral 
lel to the second row of apertures. 
The first and second manifolds 22 and 24 are joined 

together by tabs 34 with the first conduit 26 being side 
by-side and adjacent the second conduit 30. The tabs 34 
constitute means for joining the first manifold 22 to the 
second manifold 24. The tabs 34 each include a region 
of weakness for facilitating separation of the first and 
second manifolds 22 and 24. As shown in the preferred 
embodiment, the regions of weakness comprise scores 
36 or reduced thickness portions in the tabs 34. How 
ever, it is to be understood that regions of weakness can 
be formed in the tabs 34 by means other than reduced 
thickness portions without departing from the scope of 
this invention. The manifold assembly 20 further in 
cludes a plurality of protrusions 38 for retaining brazing 
wire or the like during brazing of seams in the conduits. 
As shown in FIGS. 4-12, the manifold assembly 20 is 

formed from a single elongate sheet metal strip, desig 
nated generally at 40. The strip 40 has first and second 
elongate side edge margins 42 and 44 and an elongate 
intermediate region 46 generally between the first and 
second side edge margins 42 and 44. The strip 40 is 
stamped to form first and second parallel rows of tubu 
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lar portions 48 and 50, as shown in FIG. 5. The tubular 
portions 48 and 50 are spaced at intervals along the 
length of the strip 40. The first row of tubular portions 
48 define the first plurality of apertures 28 and the sec 
ond row of tubular portions 50 define the second plural 
ity of apertures 32. When the conduits are formed, the 
tubular portions 48 and 50 extend generally radially 
from the conduits 26 and 30. 
As shown in FIGS. 3 and 6, elongate slits 52, prefera 

bly two, are formed through the intermediate region 46 
of the strip 40, generally midway between and parallel 
to the first and second side edge margins and generally 
lengthwise of the strip 40. One tab 34 is defined between 
the two slits 52 and two tabs 34 are defined between the 
slits 52 and the ends of the strip 40. As shown in FIG. 7, 
the scores 36 are formed in the tabs 34 to assist bending 
of the manifold assembly 20 and for creating a region of 
weakness in the strip 40 so that the strip can be readily 
parted along the intermediate region 46. 
A first inner region 54 of the strip 40 is defined be 

tween the first row 48 and the intermediate region 46. A 
second inner region 56 of the strip 40 is defined between 
the second row 50 and the intermediate region 46. A 
first outer region 58 of the strip 40 is defined between 
the first row 48 and the first side edge margin 42. A 
second outer region 60 of the strip 40 is defined between 
the second row 50 and the second side edge margin 44. 
As shown in FIG. 8, the strip 40 is bent along its length 
at the first inner region 54 and bent along its length at 
the second inner regions 56 so that the tubular portions 
48 and 50 extend outwardly in opposite directions. As 
shown in FIG. 9, the strip 40 is then bent at the scores 
36 so that the tubular portions 48 and 50 extend down 
wardly in the same direction and a face 62 of the first 
inner region 54 is generally parallel to and closely adja 
cent a face 64 of the second inner region 56. The strip 40 
is bent or curved along the first outer region 58 so that 
the first side edge margin 42 is closely adjacent the first 
inner region 54 to form the first conduit 26. The strip 40 
is bent or curved along the second outer region 60 so 
that the second side edge margin 44 is closely adjacent 
the second inner region 56 to form the second conduit 
30. The progressive steps of bending the strip 40 along 
the outer regions 58 and 60 is shown in FIGS. 10-12. 

Protrusions 38 are also formed in the strip 40 at the 
intermediate region 46. As shown in FIG. 13, the pro 
trusions 38 retain brazing wire 66 or the like adjacent 
the inner regions 54 and 56 so that the first side edge 
margin 42 is brazed to the first inner region 54 and the 
second side edge margin 44 is brazed to the second inner 
region 56. The brazing wire 66 is retained by bending 
the protrusions 38 over the brazing wire. Thus, the 
inner regions 54 and 56 are sealing secured to the side 
edge margins 42 and 44, respectively. 
As shown in FIG. 14, the first manifold 22 can be 

separated from the second manifold 24 by breaking the 
tabs 34. Because of the scores 36, the tabs 34 are easily 
broken by merely bending the tabs 34 at the scores 36. 
If it is desired to use the manifolds 22 and 24 in pairs, the 
tabs 34 are not broken. If it is desired to use a single 
manifold, the tabs 34 are broken. Thus, two separate 
manifolds can be formed from a single sheet metal strip. 

In view of the above, it will be seen that the several 
objects of the invention are achieved and other advanta 
geous results attained. 
As various changes could be made in the above con 
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structions and methods without departing from the 
scope of the invention, it is intended that all matter 

4. 
contained in the above description or shown in the 
accompanying drawings shall be interpreted as illustra 
tive and not in a limiting sense. 
What is claimed is: 
1. A manifold assembly comprising a first manifold 

having a first hollow conduit and a first plurality of 
apertures through said first conduit, a second manifold 
having a second hollow conduit and a second plurality 
of apertures through said second conduit, means be 
tween the first and second manifolds for joining the first 
manifold to the second manifold with the first conduit 
being side-by-side and adjacent the second conduit, said 
joining means comprising at least one joining portion 
having a region of weakness for facilitating separation 
of the first and second manifolds, the region of weak 
ness comprising a reduced thickness in the joining por 
tion. 

2. A manifold assembly as set forth in claim 1 wherein 
said first and second manifolds are formed of a single 
elongate sheet metal strip. 

3. A manifold assembly formed from a single elongate 
sheet metal strip, the strip having first and second elon 
gate side edge margins and an elongate intermediate 
region generally between the first and second side edge 
margins, the manifold assembly comprising: 
a first manifold having a first hollow conduit and a 

plurality of apertures through the first conduit, the 
first conduit being formed generally by a first con 
duit portion of the strip between the intermediate 
region and the first side edge margin, said first 
conduit portion being curved so that the first side 
edge margin is closely adjacent the intermediate 
region to complete the hollow form of the first 
conduit; 

a second manifold side-by-side and adjacent the first 
manifold, the second manifold having a second 
hollow conduit and a plurality of apertures 
through the second conduit, the second conduit 
being formed generally by a second conduit por 
tion of the strip between the intermediate region 
and the second side edge margin, said second con 
duit portion being curved so that the second side 
edge margin is closely adjacent the intermediate 
region to complete the hollow form of the second 
conduit; and 

means for facilitating separation of the first manifold 
from the second manifold having a region of weak 
ness in the intermediate region, said region of 
weakness comprising at least one slit through the 
intermediate region of the strip and generally 
lengthwise of the strip, the slit being shorter than 
the length of the strip along the intermediate region 
to define at least one tab portion, said tab portion 
joining the first manifold to the second-manifold. 

4. A manifold assembly as set forth in claim 3 wherein 
the means for facilitating separation further comprises a 
reduced thickness portion in and extending longitudi 
nally along the tab portion. 

5. A manifold assembly as set forth in claim 4 wherein 
the reduced thickness portion comprises at least one 
score in the tab portion. 

6. A manifold assembly formed from a single elongate 
sheet metal strip, the strip having first and second elon 
gate side edge margins and an elongate intermediate 
region generally between the first and second side edge 
margins, the manifold assembly comprising: 

a first manifold having a first hollow conduit and a 
plurality of apertures through the first conduit, the 
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first conduit being formed generally by a first con 
duit portion of the strip between the intermediate 
region and the first side edge margin, said first 
conduit portion being curved so that the first side 
edge margin is closely adjacent the intermediate 
region to complete the hollow form of the first 
conduit; 

a second manifold side-by-side and adjacent the first 
manifold, the second manifold having a second 
hollow conduit and a plurality of apertures 
through the second conduit, the second conduit 
being formed generally by a second conduit por 
tion of the strip between the intermediate region 
and the second side edge margin, said second con 
duit portion being curved so that the second side 
edge margin is closely adjacent the intermediate 
region to complete the hollow form of the second 
conduit; and 

means for facilitating separation of the first manifold 
from the second manifold comprising a reduced 
thickness portion in the intermediate region ex 
tending longitudinally along at leasis a portion of 
the length of the strip. 

7. A manifold assembly formed from a single elongate 
sheet metal strip, the strip having first and second side 
edge margins and an intermediate region generally be 
tween the first and second side edge margins, the mani 
fold assembly comprising: 

a first manifold having a first hollow conduit and a 
first row of tubular portions extending generally 
radially from the first conduit, the tubular portions 
of the first row being spaced at intervals along the 
length of the first conduit with each of the tubular 
portions of the first row being in communication 
with the interior of the first conduit, the first con 
duit being formed generally by a portion of the 
strip between the intermediate region and the first 
side edge margin, a first inner region of the strip 
being defined between the intermediate region and 
the first row of tubular portions, a first outer region 
of the strip being defined between the first row of 
tubular portions and the first side edge margin, the 
first inner region of the strip and the first outer 
region of the strip constituting the first conduit, at 
least one of said first inner region and said first 
outer region being curved so that the first side edge 
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6 
margin is closely adjacent the first inner region to 
complete the hollow form of the first conduit; 

a second manifold side-by-side and adjacent the first 
manifold, the second manifold having a second 
hollow conduit and a second row of tubular por 
tions extending generally radially from the second 
conduit, the tubular portions of the second row 
being spaced at intervals along the length of the 
second conduit with each of the tubular portions of 
the second row being in communication with the 
interior of the second conduit, the second conduit 
being formed generally by a portion of the strip 
between the intermediate region and the second 
side edge margin, a second inner region of the strip 
being defined between the intermediate region and 
the second row of tubular portions, a second outer 
region of the strip being defined between the sec 
ond row of tubular portions and the second side 
edge margin, the second inner region of the Strip 
and the second outer region of the strip constitut 
ing the second conduit, at least one of said second 
inner region and said second outer region being 
curved so that the second side edge margin is 
closely adjacent the second inner region to com 
plete the hollow form of the second conduit; and 

means for facilitating separation of the first manifold 
from the second manifold comprising a reduced 
thickness portion in the intermediate region ex 
tending longitudinally along at least a portion of 
the length of the strip to provide a region of weak 
ness in the intermediate region. 

8. A manifold assembly comprising a first manifold 
having a first hollow conduit and a first plurality of 
apertures through said first conduit, a second manifold 
having a second hollow conduit and a second plurality 
of apertures through said second conduit, a joining 
portion between the first and second manifolds for join 
ing the first manifold to the second manifold with the 
first conduit being side-by-side and adjacent the second 
conduit, at least one slit through the joining portion, the 
slit being shorter than the length of the joining portion 
to define at least one tab portion, said tab portion join 
ing the first manifold to the second manifold, said slit 
causing a weakness of the joining portion for facilitating 
separation of the first and second manifolds. 
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